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RESISTANT ANHYDROUS COSMETIC COMPOSITION 



The present invention relates to a composition, in one embodiment a 
cosmeticcomposition, with transfer resistance and/or waterproof properties, which 
may also be comfortable to wear. The composition comprises at leas, onelinear 

copolymer film formers, multi-block copolymer film formers and radial block 
copolymerfilmformers. The invention also provides for a cosmetic powder delivery 
system andamethod of delivering a powder composition to a keratinous substance. 

Many cosmetic compositions, including pigmented cosmetics such as 
foundations, concealers, mascaras! lipsticks, and other cosmetic and sunscreen 
compositions, have been deveioped for longer wear and non transfer properties. 
For example, cosmetic foundations are very popuiar and itis desirable to havea 
foundation that is long lasting and does notwear off easily. This is usually 

skin or other keratinous tissue, leaving behind a layer composed essentially of 
waxes and/or resins, pigments, fillers and actives. 

However.these composes tend to be uncomfortable for the wearer as the 

composition ^nto**^^^'™"-™?** 

f „ m .Thereisalsoatendencyfor.hecomposKion.ofiakeoffbecauseof P oor 
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characteristics. 

The need Wore sti,l remains for proved iong-wearing cosmetic 

water resistance and which are nontacKy and non'draggy" during and after 

application. 

Th epresentinventionma k e S itpossi b letoo bte inoneormoreoft h efol,ow l ng 

leastone ,ineard i meth i coneandatleastone b ,ocKcopo,ymer fi ,mformerchosen 

block copolymer film formers. 

The invention aiso provides for a cosmetic deiivery system comprising at 

copoiymerfllmformers^ndatieastonecosmeticpowder. 
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.another embodiment, the invention provides a method of deliveringa 
powder composition to a Keratinous substance comprising applying to said 

least one cosmetic powder. 

ltis to be understood that both the foregoing general description and the 
to „owing detaiied description are exemplary and explanatory only and are not 

restrictive of the invention as claimed. 

T.ecompositionof.heinventionassetforthabove.comprisesatleastone 

.ineardimethiconeandatleastoneblockcopolymerfilmformerchosenfromtri- 
bl ocK, multibiockand radial b ,oc k copolymer f„m formers. In one embodiment, the 
composition ofthe invention may be a foundation and may include, for example, 
additional ingredients chosen from powders, pigments, sunscreens, and sK,n 
protectantcoatings-Thecomposition may deliverthe additional ingredients, for 
exampl eapowderco m po*n,tothesurfaceofthes k in. F orexamp, e ,the powder 

.redelivered we.and/or creamy and rendered transfer resistant by reduction of 
th evo,ati,eingredient, The result on the sKin may be a dry, transfer resistant 

powder. 

ln other embodiments, the compositions of the invention may be chosen from 
mo ,ded and poured cosmetics and cosmetic sticks. Other examples of forms in 
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stick sunscreen stick, medication cream or other medication appiication system, 
adh esiveorinsectrepe>,en,.nanot h erembodiment, the composition isabasefor 
acosmetic powder. For example, the composition may b e applied totheskinasa 
base and the cosmetic powder is then applied to the base. 

ln0 ne embodiment, the a. least one iineardimethicone is a mixture of fuily 
me thylated linear siloxane poiymers end blocked with tnmethyisiloxy units. The at 
least one lineardimethiconemay.for example, be chosen from linear 

poly dimethylsiloxane, 

(CH 3 ) 3 Si-0-(-Si(CH 3 ) 2 -0-) n -Si(CH3) 3 . 

ln oneembodiment,nran g esfrom0to7. Linear polydimethyisiloxanes are 
available from various sources inciuding Dow Coming Corporation and Genera, 
Bectric For exampie in one embodiment, the poiydimethylsiloxanes is chosen from 
a Dow Corning 20O® fluid, which are polydimethylsiloxane polymers sold w*h 
average kinematic viscosities ranging from1.5cs to ,0 c, Other iinear 
dirne thicones include, for example, Abii-10-100000 (Goldschmidt), AF 9020 

Si,iconeF,uidAKF ( Wacker-Chemie,lnoneembod,ment,thenneardim 
adimethiconecrosspo,ymer(forex a mp,e,DowComing @ 2-9040and S eeU,. 

Patent No 5,654,362, the disclosure of which is hereby incorporated by reference). 
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In another embodiment, the at least one linear dimethicone may be chosen 
from, for example, dimethicone copolyols such as dimethicone copolyol, 
dimethicone copolyo, acetate, dimethicone copolyol adipate, dimethicone copolyol 
almondate, dimethicone copolyolamine, dimethicone copoiyol butyl ether, 
dimethicone copolyol laurate, dimethicone copolyol s.earate; and dimethicone 
derivatives such las dimethicone silylate, dimethicone propylethylenediamine 
behenate. 

The at least one block copolymer film former of the present invention is 

radia, block copolymer film formers. A block copolymer film former generally 
contains a. leas, two —dynamically incompatible segments. For example, a tri- 
block is usually defined as an A-B-A type copolymer or a copolymer having soft and 

radial or star copolymer film former usually contains any combination of hard and 
soft segments, provided that there are both hard and soft characteristics. An 
exampieofahardblockcopolymer segment is styrene, while examples of soft block 
copolymer segments include ethylene, propylene, and butylene or combinations 
thereof. 

,none embodiment, atleas. one block copolymer film former of the present 
invention is chosen from the class of Kraton® rubbers (Shell Chemical Company, or 
fromsimilargellingagents. In a further embodiment, the copolymer film former 
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20% concentration by weight. Kraton® rubbers may be thermoplastic elastomers in 
whi ch the poiymer chains comprise a tri-biocK or radia, or star block configuration or 
numerous mixtures thereof. The Kraton® tri-block rubbers have polystyrene 
segments on each end of a rubber segment, while the Kraton® radial or star 
configuration may be a four-point or other multipoint star made of rubberwitha 
polystyrene segment attached toeach end of a rubber segment. The configurations 
o, each of the Kraton® rubbers form separate polystyrene and rubber domain, 
Each molecule of Kraton® rubber is said to comprise block segments of 
sty renemonomerunitsandrubbermonomerand/orco-monomerunits.Themos, 

common structure for the KratorO triblock copolymer is the linear A-B-Abbck type 
styrene-butadiene^ 

styr ene. The Kraton® rubber configuration is well known in the art and any block 
copolymer film former with a similar configuration is within the practice of the 
invention. 

Other embodiments include the use of block copolymer filmformers 
comprising a styrene/butylene/ethylene/styrene copolymer (tri-block), an 
ethylene/propylene/styrenecopolymer^ 

two. (Some manufacturers refer to block copolymers as hydrogenated block 
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copolymers, e.g., hydrogenated styrene/buty^ 

a „ of which are within the scope of the invention.) Specific examples indude 
Versage,M5960orVersa g elM5970, which are available from Penreco of Houston 
TX, and block copolymers available from Brooks Industries, such as Gel Base. 

The at least one block copoiymerfilm former may, for example, be formulated 
by dissolving the ,ock copolymer in a hydrocarbon solvent. Hydrocarbons useful in 
the practice of the invention, in one embodiment, may be chosen from mineral oils, 
mi neral solvents, mineral spirits, petroleum, waxes, synthetic hydrocarbons, animal 
oils, vegetable oils, and mixtures of various hydrccarbons. In one embodiment, the 
at least one block copolymer film former is formulated by dissolving a block 
copolymer in isododecane or a light paraffinic solvent. In another embodiment, a, 
,east one block copoiymerfilm former may beformulated by dissolving a block 
copolymer in a non-hydrocarbon solvent such as amy. acetate, butyl acetate, 
isobutyl acetate, ethyl acetate, propyl acetate or isopropyl acetate. 

The solvent and solubility conditions for formulating a block copolymer film 
formerfromablockcopolymermay be chosen byaperson skilled in the art in order 
to prepare a composKion which has the desired properties. One of ordinary skill in 
the art will be able to determine the solubility parameters and choose a solvent 
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based on the block copolymer chosen for the envisaged application. More 
information regarding solubil*, parameter and solvents useful in the processing of 
specie block copolymers is available from the various manufacturers of block 
copolymers, e.g., Shell Chemical Company. Additional discussions of polymer 
solubility parameter concepts are presented in: Encyclopedia of Polymer Science 

and Technology, Vol.3, Interscience, New York (1965) and Encyclopedia of Chemical 
Technology, Supp. Vol., Interscience, New Yori< (1971), the disclosures of which are 

hereby incorporated by reference. 

Preferably, the at least one block copolymer film former of the present invention 
is water insoluble, can beprocessed at room temperature, offers excellent adherence 
to the skin, and is tack free. 

Depending on the application, the concentration of the at least one linear 
dimethicone and the at least one block copolymer film former may vary considerably. 
One of skill in the art will be able to determine routinely the preferred concentration of 
the at least one linear dimethicone and the at least one block copolymer film former 
depending on the application and the properties desired. 

in one embodiment>so^ntration of at least one block copolymer film 
S,ormerrangesfrom1% to 30% by^uch as from 1.9%to 14.0% by weight. 
/ The concentrations as used herein refer to Concentration of active ingredients. 
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The concentration of at least one linear dimethicone, for example, ranges from 25% to 
75% by weight, such as from 42% to 54% by weight.. 

The cosmetic compositions of the invention may further comprise at least one 
cyclic dimethicone. A cyclic dimethicone, which also may be referred to as a 
cyclomethicone, generally has the formula 



r ch 3 

Si 0- 

CH 3 



In one embodiment, n has a value of 1 to 7. The at least one cyclic 
dimethicone is also available from various sources including Dow Corning Chemical. 
For example in one embodiment, the cyclic dimethicone is chosen from Dow Corning 
244® fluid, 245® fluid, 344® fluid, and 345® fluid. Other cyclic dimethicones include, 
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for example, AH K 4 (Goldschmidt), SF-1204 (General Electric), Baysilone COM 
10,000 and 20,000 (Miles) KF994 and KF9945 (Shin Etsu), and Wacker-Belsil CM 
020, CM 030, and CM 040 (Wacker-Chemie). 

In another embodiment, the compositions of the invention may farther comprise 
at least one additional silicone resin. The at least one additional silicone resin may be 
chosen from, for example, silanes, siloxanes, siloxysilicates and silsesquioxanes. An 
example of a siloxane useful in such compositions is polydimethylsiloxane (PDMS), 
which is usually composed of long straight chains of (CH 3 ) 3 SiO ln (M unte) with varying 
viscosities depending on the size of the chain or the type of substituent. An exemplary 
siloxysilicate is trimethylsilpxysilicate, which is represented by the following formula: 

KCH^KJWSKU ( MQ Units > where x and ° y can haVe ValU6S betWee " 50 8 °' 
Trimethylsiloxysilicates may be chosen from, for example, SR 1000, 554230, or 

SS4267 available from GE Silicones. Silsesquioxanes, on the other hand, are 

represented by the following formula: (CH 3 SiO M ), (T Units) where x has a value of up 

to several thousand. In one embodiment, the silsesquioxane is chosen from 

polymethylsilsesquioxanes. A polymethylsilsesquioxanes is a silsesquioxane that 

does not have substituents replacing the methyl groups. These silicone resins, for 

example, may be soluble or dispersible in volatile silicones or other organic liquids. In 

one embodiment, the at least one silicone resin, such as trimethylsiloxysilicate, is 

dispersed in a linear dimethicone or cyclic dimethicone. The organic liquids may be 

chosen from, for example, alcohols such as ethanol, isododecane, and isopar E 
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In another embodiment, the compositions of the present invention may include 
at least one powder material. The at least one powder material, for example, may be 
chosen from talcs; solid polymers including copolymers, such as, polyethylene, PTFE, 
acrylates copolymer, ethylene acrylate copolymer, and PMMA; nylon, silicas, silk, 
vegatable flours, starches, pigments, fillers, pearling agents and any cosmetic powder. 
In one embodiment, the at least one powder material is chosen from polyvinylidene 
copolymers such as Expancel DE 551 or microbubbles. In another embodiment, the 
concentration of the at least one powder material ranges from 0. 1 % to 50% by weight. 

Representative pigments include white, colored, mineral, organic, coated and 
uncoated pigments. Representative mineral pigments include titanium dioxide, 
optionally surface-treated, zirconium oxide, cerium oxide, iron oxides, chromium 
oxides, manganese violet, ultramarine blue, chromium hydrate and ferric blue. 
Representative organic pigments include carbon black, pigments of D & C type, and 
lakes based on cochineal carmine, barium, strontium, calcium and aluminum. In one 
embodiment, the pigments may be treated with in (isopropyl titanium titanate or triiso 
stearate). 

Fillers should be understood to mean lamellar or nonlamellar, inorganic or 
synthetic, colorless or white particles. Pearling agents should be understood to mean 
irridescent particles produced especially by certain mollusks in their shell or else 
synthesized . Peariing agents that may be used in the practice of the invention include 
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mica, iron oxides, titanium dioxide and any other peariing agent known in the cosmetic 
arts. 

in another embodiment, at least one additional film former may be used. The at 
least one additional film former may improve smoothness or spreadability, water- 
resistance, transfer resistance properties, or other cosmetic or pharmaceutical 
properties desired by one of skill in the art. The at leas, one additional film former 
may be chosen from, for example, vinylpyrrolidone/vinyl acetate (PVP/VA) copolymers 
such as the Luviskol® VA grades (all ranges) from BASF® Corporation and the 
PVP/VA series from ISP; acrylic fluorinated emulsion film formers including 
Foraperle® film formers such as Foraperle® 303 D from Elf Atochem (although 
Foraperle® may not be preferable for some cosmetic formulations); GANEX® 
copolymers such as butylated PVP, PVP/Hexadecene copolymer, PVP/Eicosene 
copolymer or tricontanyl; Poly(vinylpyrrolidone/dieth y laminoethyl methacrylate) or 
PVP/Dimethylaminoethylmethacrylate copolymers such as Copolymer 845; Resin 
ACO-5014 (Imidized IB/MA copolymer); other PVP based polymers and copolymers; 
alkyl cycloalkylacrylate copolymers (See WO 98/42298, the disclosure of which is 
hereby incorporated by reference); Mexomere®f>lm formers and other allyl 
stearate/vinyl acetate copolymers (allyl stearate/VA copolymers); polyolprepolymers 
such as PPG-12/SMDI copolymer, polyolprepolymers such as PPG-1 2/SM Dl 
copolymer, Poly(oxy-1 ,2-ethanediyl), a-hydro-o>hydroxy-polymer with 1,1'- 
methylene-bis-(4-isocyanatocyclohexane) available from Barnet; Avalure™ AC 
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Powers (Acrvla.es Copo,y m er) and Avalure™ UR polymers (PCyurethane 
Dispersions), available from BFGoodrich. 

The at least one additional film former which also may be used within the 
fram eworK of the invention indudes film formers having any filmformer chemist, 

mixtU resthereoforan y other fi lmformer k nownwithin,hepracticeof.h e cosmetic 

The preferred concentration of the at ieast one additions, film former may be 
determined by one of sKill in the artand can vary considerably based on the 

f ormer may be used in an amountfromO% to 20% by weight, relative to the tota, 
weight of the composition. 

The composition of the present invention may also further comprise a. least 
one suitable addMve commonly used in the field concerned chosen from water 

agent, dyestuffs, antioxidants, essentia, oils, preserving agents, fragrances, fillers, 
powers, and cosmeticaily active agents and dermatologica, active agents such as, 
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W m aybeanv,ipophilicfattyco m pound. Non-Ming 
wax , C an d e,i 1 ,awa,o U ri CU rywax, J apanwa X ,cor kfib er W a X ,s Ug ar. n ewa X 

.onee—nU.eaUeas.onea^iveisgeneraiiypresenUor 

■^ h . — ^•-««»«''•* t - , • ,-,, " ,,^<-, " 

oom P os«ion,suchasfrom0.3%to9.3%. 

N ee d ,ess t osay, h e P ersons k i 1 ie d in th e artW ilUa k eoare to se,ec tth e 

opl i 0 nai — — 

P „ nt or are not substantially, aversely 

m echanical stability an d non-migrat,on are not, or are not 

affected by the additionls) envisaged. 
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block copolymer film formers, multi-block copolymer film formers and radial block 
copolymer film formers; and at least one cosmetic powder. 

in another embodiment, the invention provides a method of delivering a 
powder composition to a keratinous substance comprising applying to said 
keratinoussubstanceacomposition comprising at least one linear dimethicone; a. 
tea* one block copolymer film former chosen from tri-block copolymer film formers, 
multi-block copolymer film formers and radial block copolymer film formers; and at 

least one cosmetic powder. 

The invention will be illustrated by, but is not intended to be limited to, the 

following examples. 
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Exampl s 
Exampl 1. 

A creme based makeup or foundation was prepared using the following 
ingredients: 



Phase 


NAME \ 


QTY 


A 


Jojoba Esters \ 
PnK/pthvlene \ 


8 
2 


B 


Dimethicone (Dow doming 200/1 .5 est Fluid) 


25 


C 


Titanium Dioxide \ 
PTFE \ 
Titanium Dioxide \ 
Mica \ 
Lauroyl Lysine \ 
Aluminum Starch Octenyfeuccinate 
Isopropyl Titanium Triisostearate 
Iron Oxides \ 

Methylparaben \ , 


9.2 
3.5 
3.0 
1.9 
0.1 
2.0 
0.2 
2.5 
0.1 


D 


Cyclomethicone \ 
Dimethicone (Dow Corning 280/1 .5 est Fluid) 
Trimethylsiloxysilicate \ 
Dimethiconol \ 
Isododecane \ 
Versagel M5960 \ 
Preservatives \ 
LaurylPCA \ 


9.6 
19.5 
8.4 
0.5 
1.7 
0.24 
0.3 
0.1 


E 


Acrylates Copolymer \ 

Isobutane V 


0.9 
0.1 



The formulation was prepared using the following procedure. Phase C 
was pre-blended in a blender suitable for blending powders until the mixture was 
dispersed. Phase A was added to a sutable vessel and heated in an oil/steam 
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bath at 90°C until the phase was melted. The temperature was maintained at 
90°C throughout processing. 

Phase B was added to phase A with stirring and the resultant was mixed 
until dispersed. Pre-blended phase C was added to the A/B mixture with stirring 
and the resulting compo*n was mixed until dispersed. Phase D was then 
added to the A/B/C mixture with stirring until the mixture was dispersed. Finally, 
phase E was added to the A/B/C/D mixture and the formulation was mixed until 

cooled. 
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Example 2 

A creme based makeup or foundation, similar to the composition in 
Example 1 , was prepared using the procedure of Example 1 . The following 
composition, however, did not contain trimethylsiloxysilicate. 



Phase 


NAME 


Ql T 


A 


Polyethylene 
Jojoba Wax Flakes 


2.0 
8.0 


B 


nimo+hirnnp fDnw Cornina 200/1.5 est Fluid) 


25 


C 


PTFE 

Titantium Dioxide (ITT Treated) 
Mica 

Aluminum Starch Octenylsuccinate (ITT Treated) 

Red Bra -101 (ITT Treated) 

Yellow Byo - 201 (ITT Treated) 

Methylparaben 

Blue Bub 201 (ITT Treated) 

Lauroyl Lysene 


3.5 

12.7 

1.9 

2.0 

0.6 

1.1 

0.1 

0.6 

0.1 


D 


Dimethicone (Dow Corning 200/1 .5 est Fluid) 
Parabens 
Lauryl PCA 
Versagel M5960 


38.8 
0.4 
0.3 
2.0 


E 


Acrylates Copolymer 1 1 
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Exampl 3 

A makeup formulation was prepared with the following ingredients using 
the procedure of Example 1 . 



A) 


Polyethylene 


2 




Jojoba wax flakes 


8 


B) 


Dimethicone (Dow Corning 200/1.5 est Fluid) 


25 




PTFE 


3.5 


Titanium Dioxide (ITT Treated) 


13.5 




Mica 


2.0 




Starch AbU-l/ (1 1 1 I reateaj 


2.0 




Red Bro-101 (ITT Treated) 


0.5 




Yellow Byo 201 (ITT Treated) 


1.1 




Black Bbo-12 (ITT Treated) 


0.3 




Methylparaben 


0.1 


D) 


Trimethylsiloxysilicate in cyclomethicone (GE SS4230) 


22.0 


Dimethicone (Dow Corning 200/1 .5 est Fluid) 


16.8 




Parabens 


0.4 




Lauryl PCA 


0.3 




Versagel M5960 


2.0 


E) 


Acrylates Copolymer 


1 




100% 
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Exampl 4 

The formulations of Examples 1 and 2 were eva,ua,ed by a transfer 
r esis«ance.es». Atransfer resistance test is used to eva,uate the transfer 
resistant properties of a composition using a fabric. 

The composition of each example was applied totheciean, bare skin of 
15w0 menasasmoo,h,thinlavertha,was a tminimumVxr's q uarei n size. 
Si ncetheseproductswereinacom P actforminsteadofali q uidform,anon-,atex 

sponge was wiped across the foundation in compact form (approximately 20 
time s)to obtain sufficient product to adequately cover the treated area. 

The product was allowed to air dry for 5 minutes and using a facia, t,ssue 

oUheski, Theiasubiectswerethenaskedtoevaluatetheresults. Positive 
r e S u,tsweredescribedas,epresenceofama k eup fi lmtha,cou,dnotbeeasily 
rem0 vedwithoutsoap and water. The resultswere rated on a scale of 1 to 5 w,th 
5being the best and 1 being the wo.t. Tobe considered transfer-resistant, a 
f0 rmu,a.ion should haveamedian rating of greater than or equal to4. The 
compositions of Example 1 and 2 both had an average rating of 5. 

Asimilar procedure was used to test the transfer resistance of the 
nation ofExampleS. 

cotton was used to wipe the area wherethe formulation was applied. Both the 
Gray sca,e and Product Depos,Sca,ewere used,oeva,uatetheformu,ation. 
TheGrayScaleisastandardforevaluatingstainingofunstalned.ext.les 
resulting from coiorfastness tests (,SO internationa, Standard 105-A03). The 
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Product Deposit Scale refers to the following results, which are judged with the 
naked eye: 1 - No product was deposited; 2 - Slight amounts were deposited; 3 - 
Moderate amounts were deposited; and 4 - Heavy amounts were deposited. 

To be considered transfer-resistant, a formulation should have a median 
rating of greater than or equal to 4, according to the Gray Scale and a median 
rating of greater than or equal to 2, according to the Product Deposit scale. The 
formulation of Example 3 received a rating of 4.5 on the Gray Scale and 2.0 on 
the Product Deposit Scale. Thus, the formulation was found to be transfer 
resistant. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made in the compositions and methods of the present invention 
without departing from the spirit or scope of the invention. Thus, it is intended 
that the present description cover the modifications and variations of this 
invention provided that they come within the scope of the appended claims and 
their equivalents. 
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